Research has demonstrated that educational interventions by health care providers help patients with diabetes make the behavioral changes needed to improve glycemic control 1,2 and that adequate metabolic control reduces diabetes-related morbidity and mortality. 3 However, a recent meta-analysis revealed that such improvements in glycemic control tend to decline within 3 months after the educational intervention ceases. 2 Because patients visit pharmacies more than any other health care setting, 4 pharmacists are well placed to reinforce and maintain the effectiveness of such interventions through expanded pharmaceutical care services (PCS) to patients with diabetes. As PCS become more prevalent, interest in their longterm effectiveness is expected to increase as well. The study described here is unique in that it is the first to assess, for periods as long as 5 years, the clinical and economic outcomes of community pharmacy-based PCS in patients with diabetes.
PCS provided for two employer groups of patients with diabetes in 12 community pharmacies in Asheville, N.C. The specific objectives of the larger study, known as the Asheville Project were to assess the short-term outcomes after the first 7 to 9 months of PCS, 5 to evaluate the effect of PCS interventions on these shortterm outcomes when controlling for other factors, 6 and to assess the persistence of outcomes after up to 5 years of PCS.
In this article, we address the third objective, building on the results of two previous quasi-experimental, pre−post cohort-withcomparison group analyses (see pages 149 and 160 of this issue of JAPhA) that addressed the first two objectives by evaluating the short-term outcomes of PCS for patients with diabetes. 5, 6 In the accompanying articles, we describe how we assessed potential threats to internal validity by comparing the experiences of patients in the first group to receive PCS interventions with those of patients in the second group, who enrolled later. 5, 6 That analysis provided justification for combining the groups, thus increasing sample size and analytical power. In the earlier studies we used bivariate and multivariate methods to demonstrate that patients with diabetes who participated in the Asheville Project experienced improvement in glycosylated hemoglobin (A1c) concentrations and improved satisfaction with pharmacy services, without incurring increases in direct health care costs. The earlier multivariate analyses suggested that characteristics associated with the employer group affected certain outcomes; thus, in this analysis we also controlled for group effects using similar logistic regression methods. 6 
Methods

Setting
The setting for this study was Asheville, N.C. Two employers offered their employees with diabetes an identical health care benefit, described as an employer-sponsored wellness program. City of Asheville employees (group 1) began enrolling in March 1997, whereas employees of the Mission−St. Joseph's Health System (MSJ) (group 2) began in March 1999. The unique components of the program were PCS provided by community pharmacists who were reimbursed for their cognitive services, the availability of a diabetes education center (DEC) that employed certified diabetes educators, and patient participation incentives, including a home blood glucose monitor and waiver of co-payments for all diabetes drugs and supplies. All of the participating pharmacists received focused diabetes education training. The patients and pharmacists were not required to adhere to a specific protocol. Rather, PCS were incorporated into the usual care process. All patients provided informed consent before starting the program.
This study was approved by the Institutional Review Boards of MSJ and the University of North Carolina−Chapel Hill (UNC) School of Medicine and the UNC Hospitals Committee on the Protection of the Rights of Human Subjects.
Intervention
The PCS benefit consisted of consultation with a communitybased pharmacist. Patients were provided the opportunity to meet with pharmacists at no cost to set and monitor treatment goals and to receive diabetes education, home glucose meter training, and information about adherence to their regimen. Pharmacists also performed physical assessments of patients' feet, skin, blood pressure, and weight. Appropriate lipid management was a key component of the educational intervention. In addition, pharmacists referred patients to their physician or the DEC, as needed. As an incentive to participate, patients received a free home blood glucose monitor and a waiver of co-payments for diabetes-specific drugs and supplies. 
Design
This was a quasi-experimental, longitudinal, pre-post cohortwith-comparison group study. Subjects were City of Asheville or MSJ employees with diabetes who accepted their employer's offer of an additional health care benefit at no charge. The PCS providers were community pharmacists who had received certificate training in diabetes care. Further details regarding setting, participants, and interventions are provided elsewhere. 5, 6 Inclusion Criteria
Patients were assigned to a clinical cohort and/or an economic cohort based on their available baseline data. Patients who enrolled in the program between March 1997 and December 2001 were eligible for inclusion if they had at least one PCS visit and if data were available on the patient's baseline A1c concentration within 6 months before any intervention (clinical cohort) and/or health care costs documented by insurance and prescription claims for at least 6 months preceding their enrollment in the study (economic cohort).
Study Timeline
The patients began enrolling in March 1997, and the last patients enrolled in December 2001. The cohort baseline year was defined as the year preceding enrollment. For example, patients who enrolled in March 1997 were assigned 1996 as their baseline year. Patients who met the inclusion criteria were followed through December 2001 provided they continued to participate and their data were available.
Outcome Definitions
The clinical outcomes assessed in this study were changes from pre-PCS (baseline) values for A1c, low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C). For the bivariate analyses, these changes were expressed as the median and mean changes over time. For the analyses in which the proportion or number of patients with improved clinical outcomes was assessed and in the multivariate analyses, any improvement over baseline was defined as improvement. Optimal values were based on the American Diabetes Association (ADA) guidelines. 7 Specifically, optimal A1c was defined as A1c less than 7%; optimal LDL-C was less than 100 mg/dL; and optimal HDL-C was greater than 45 mg/dL for men or greater than 55 mg/dL for women.
To determine the economic outcomes of the PCS project, we looked at change in direct medical costs during the same time periods. For the bivariate assessments of median and mean change from baseline (continuous variables), we compared the actual decrease or increase in dollar value. For the analyses in which the proportion or number of patients with decreased costs was assessed and in the multivariate regression, we defined a decrease in cost as at least a 10% decrease over baseline. Given the inherently skewed distribution of cost data, we considered a reduction of at least 10% from baseline to be meaningful from the payers' perspective. Direct medical costs were defined as the amount paid by the employer (as the payer) for physician visits, hospitalization, emergency department visits, laboratory tests, prescription drugs and diabetes supplies, cognitive PCS, MSJ DEC fees, and co-payment waivers. Change in the number of sick days missed from work was also assessed for group 1, but this information was not available for group 2. Finally, patients were asked questions pre-and post-PCS regarding their adherence to national diabetes care guidelines. Specifically, we asked patients to report the frequency of their A1c determinations and foot exams, and whether they currently used an angiotensin-converting enzyme inhibitor (ACEI) and self-tested their blood glucose concentrations.
Data Sources
Demographic data were obtained from the patients during an initial baseline interview and from medical records. Clinical data were gathered from patients' laboratory reports. Data regarding direct costs of care were obtained from patients' medical records, insurance and prescription claims, and employer records. 5 6.8 ± 0.8 -1.1 ± 1.7 A1c = glycosylated hemoglobin; SD = standard deviation. a Expected range in people without diabetes is 4.4%-6.4%; target range for people with diabetes is < 7.0%. b Follow-up minus baseline (a negative number indicates improvement over baseline). c Wilcoxon signed rank test for paired data (H0: difference = 0). Unadjusted P values are shown. Using the Bonferroni adjustment for 7 tests, the significant P value would be .007 under the assumption that the critical value of P = .05 for only one test of significance. d Follow-up periods defined as 6-month intervals following baseline. e Power to detect a difference of 10% or more < .60.
Information on patient self-care behaviors was obtained from the aforementioned questionnaires.
Data Measurement
In this intention-to-treat (ITT) study, all patients were required to have at least one PCS visit. All patients who met the inclusion criteria and had at least one PCS intervention were included in subsequent follow-up analyses whenever possible. ITT patients were analyzed with their original cohort based on their original baseline year. Patients who had missing clinical or PCS data were included if they had complete insurance claims data for the study period. Imputation was not used for missing clinical data, although, as described below, we used it to annualize claims data for patients with an employment history of less than 12 months but at least 6 months. Enrollment in the program was ongoing during the 5 years assessed in this analysis, and this evaluation reflected real-life (rather than research protocol-driven) health care services delivery. PCS visits were scheduled on an individual basis to meet the needs of each patient but did not occur at rigidly defined time intervals. Patients' A1c, LDL-C, and HDL-C concentrations were thus measured at baseline and approximately every 6 months thereafter.
Direct medical costs were recorded throughout each patient's LDL-C = low-density lipoprotein cholesterol; SD = standard deviation. a Optimal value < 100 mg/dL. b Follow-up minus baseline (a negative number indicates improvement over baseline). c Wilcoxon signed rank for paired data (H0: difference = 0). Unadjusted P values are shown. Using the Bonferroni adjustment for 7 tests, the significant P value would be .007 under the assumption that the critical value of P = .05 for only one test of significance. d Follow-up periods defined as 6-month intervals following baseline. e Power to detect a difference of 10% or more < .50. participation in the project. A minimum of 6 months of preintervention insurance claims was required. We converted all costs to costs per patient per year and adjusted to 2001 U.S. dollars using the U.S. Consumer Price Index for Medical Care. If patient cost data were available for at least 6 months but less than a full year, we annualized costs for that year. This adjustment applied to patients who joined the plan at midyear and those who left the plan or study at midyear. We compared data with baseline values at each follow-up time. At each follow-up point, we reported the number of patients not eligible or lost to follow-up (LTF) and the reason (e.g., disenrolled, insufficient time in cohort, expired, data missing or not available). In some instances, patient data not available for one follow-up period were available for a subsequent period.
We tracked patients by length of time in the program. To assess cohort effects, we examined differences in baseline patient characteristics and differences in pre-to post-follow-up by enrollment year. In the multivariate logistic regression analyses, we also included an indicator variable for baseline year.
Since clinical laboratory values, such as A1c and LDL-C concentrations, could have been determined during any calendar month, we analyzed the reported value that was closest to either of two dates: December 1 and June 1 of each calendar year. Missing LDL-C values were sometimes due to triglyceride concentrations above 400 mg/dL, the maximum value at which the laboratory is able to calculate LDL-C.
We reported patient age as of the study entry date. Baseline data were collected for the 6-month period most closely approximating the enrollment date. In some cases, patients had clinical laboratory data recorded at baseline and follow-up but did not have baseline cost data. In these cases, we included them for the clinical outcome analysis but not the cost outcome analysis. Similarly, patients who had baseline and follow-up cost data but no baseline clinical data were included in the cost analyses but not the clinical analyses.
Data Analysis
For most analyses, we combined data from both groups to create one large cohort. Differences between employer groups were assessed by inclusion of an indicator variable for group in multivariate logistic regressions. Similarly, patient demographics, baseline status, and baseline year were controlled as covariates in the multivariate analyses.
The analyses compared outcomes from the pre-PCS baseline to each available follow-up date using nonparametric statistics for paired data. For continuous data, we used the Wilcoxon signed rank test, and for counts, we used the McNemar χ 2 test. Because multiple comparisons were involved, we adjusted the critical P value for statistical tests accordingly under the assumption that a critical value of P is .05 for only one test of significance. The most conservative of the adjustment methods is the Bonferroni correction. Our major end points for comparison were 1-year follow-ups from baseline, although we displayed 6-month follow-ups as well. Using this most conservative correction, the equivalent critical P value is .01 for five follow-up comparison time periods. If all seven follow-up measures were considered, the equivalent critical P value would be .007. We did not use repeated measures analysis 
Results
This section summarizes patients' baseline characteristics, and the clinical and economic outcomes for the cohort over the course of the study.
Patients' Baseline Characteristics
Overall, 194 patients met the inclusion criteria of at least one PCS visit and data on baseline A1c within 6 months before any intervention (clinical cohort) and/or health care costs documented by insurance and prescription claims for at least 6 months preceding their enrollment in the study (economic cohort). Of those, 187 were eligible for the clinical cohort, 164 for the economic cohort, and 157 for both the economic and clinical cohorts. Table 1 summarizes the baseline characteristics of the members of the clinical cohort remaining at each follow-up time period. All patients with a baseline A1c measurement obtained by December 31, 2001, are included in this table. Baseline demographic characteristics (age, sex, and race) did not differ substantially over time, with a few exceptions. Mean baseline age increased slightly for patients remaining at the later follow-up times. The proportion of patients with type 1 diabetes decreased from 27% at baseline to 12% at the fifth follow-up. Mean baseline A1c values for patients still in the study at the fifth, sixth, and seventh follow-up periods were slightly higher than the baseline mean for the entire clinical cohort. Table 2 summarizes the number of patients with A1c reports at each follow-up by patient baseline year, including reasons why patients were LTF or no longer eligible at each follow-up. Patients accounted for in Table 2 had a baseline A1c and at least one follow-up A1c before December 31, 2001. The sample size for the baseline is thus smaller in this table than in Table 1 . There were 136 patients in the cohort who met the inclusion criteria. The sample size decreased over time as more patients were LTF or became ineligible for additional follow-up due to later enrollment. Overall, among patients who were LTF because they were no longer eligible, 2 had died, 9 left employment, and 50 late enrollees were not in the study long enough to have follow-up A1c data at every measurement. Over the course of the study, 63 patients were considered eligible for the cohort but did not have A1c data reported. Table 3 summarizes the change in A1c from baseline at each follow-up for patients remaining in the program. Mean A1c decreased (i.e., improved) at every follow-up. Additionally, at every follow-up, 57.7% to 81.8% of patients were improved, compared with baseline. Further, the number of patients with optimal A1c values (i.e., A1c < 7%) 8 increased (see Table 4 ). At the first follow-up, 24.3% more patients had optimal A1c values, and increases of 27.2% and 18.2% were noted at the second and third follow-ups, respectively.
Clinical Outcomes
Mean LDL−C decreased (improved) at every follow-up, although the magnitude of the change was small (see Table 5 ). The percentage of patients with improved LDL-C values was 50.0% to 66.7% at each follow-up. Table 6 summarizes the percentage of patients who achieved optimal LDL-C (< 100 mg/dL) 8 values at each time. At the first six follow-ups the percentage of patients with optimal LDL-C increased, with a range from 2.4% to 20.9% increase over baseline. Tables 7 and 8 summarize the HDL-C values over time. Mean HDL-C increased (improved) at every follow-up. Similar to LDL-C outcomes, 53.3% to 75.0% of patients experienced improved HDL-C at every measurement. We also observed an increase in the number of patients achieving optimal HDL-C 8 values at each time. Finally, Figure 1 demonstrates the percentage of patients at each follow-up who achieved A1c, LDL-C, and HDL-C concentrations in the optimal range.
Economic Outcomes
Economic outcomes are reported by calendar year (January through December) for the baseline year and each follow-up year (see Tables 9 and 10, Figure 2 ). All costs are in U.S. dollars adjusted to the year 2001. Costs are defined as the amount paid per patient per year (PPPY) by the employers as the primary insurers (payers' perspective). Costs from insurance claims included physician visits, hospitalizations, emergency department visits, and laboratory tests. Prescription costs included prescription drugs and supplies, and are categorized as diabetes-specific drugs and supplies, drugs and supplies for other diagnoses, and drugs and supplies for all diagnoses. Costs for PCS reimbursement and prescription co-payment waivers could not be accurately disaggregated for several reasons. Initially, due to the uniqueness of the program, PCS reimbursement record keeping was inconsistent. During later years, the service fees for PCS visits were included in group 2's insurance claims and group 1's prescription claims. Both employers changed third party providers during the study, resulting in variations in the structure of the claims data that made it impossible to accurately estimate the proportion of costs attributable to co-payment waivers for PCS and diabetes prescriptions and supplies. Thus, it was not possible to extract the PCSspecific claims for either employer group.
The amount paid PPPY for insurance claims was lower than baseline in each follow-up year, with more than one-half of patients experiencing a decline of 10% or more in most years. In contrast, the cost of prescriptions increased every year compared with baseline. The mean insurance cost PPPY decreased by $2,704, $3,609, $3,908, $5,480, and $6,502 in the first through fifth follow-up years, respectively (see Table 10 ). This contrasted with the mean total prescription costs, which increased by $656, $1,487, $1,932, $1,942, and $2,188 PPPY for the same years (P < .0001). In every follow-up year, the increases in the diabetes-specific prescription costs accounted for more than 60% of the total increase in prescription costs. Overall, despite the increase in prescription costs, total mean direct medical costs PPPY decreased every year compared with baseline ( Figure 2 ).
Mean number of days of sick time used for group 1 decreased at every follow-up year, compared with baseline. Data were available for 37 patients for the years 1996 through 2001. During the baseline year the mean number of sick days was 12.6 days PPPY. There was a mean decrease of 6.6, 4.1, 5.3, 4.9, and 6.2 days PPPY in each subsequent year (data not shown). The group 1 employer has estimated the value of increased productivity to be $18,000 per year. , and a baseline cost and at least one follow-up cost. Cost data must be available for at least 6 months of the baseline year and 6 months of the follow-up year. Follow-up periods are defined as calendar years (January−December) with baseline year equaling the year immediately preceding the first PCS visit. If less than 12 months but at least 6 months of cost data were available, costs were annualized for that 12-month calendar year. 
Multivariate Logistic Regression Outcomes
Logistic regressions were used to assess the effects of covariates on the probability that outcomes improved after PCS. Specifically, two outcomes were evaluated: the probability that A1c improved by any amount at each follow-up and the probability that total costs decreased by 10% or more at each follow-up compared with baseline. The regression models were similar to those reported in a companion article in this issue of JAPhA. 6 We used the following model to assess factors related to the probability that each outcome improved:
Probability (Yi = 1 = outcome improved) = β 0 + β i X i = β 0 + β 1 *Baseline value of the outcome being assessed + β 2 *Age + β 3 *Sex + β 4 *Race + β 5 *Type 1 Diabetes + β 6 *Group + β 7 *Baseline Year.
In the above regression model, Y i = the probability that the outcome of interest improved, β 0 = the constant (similar to the intercept in ordinary least squares regressions [OLS]), β i = a vector of regression coefficients, and X i = a vector of explanatory independent variables.
Because the sample sizes decreased with each subsequent follow-up, regressions were run on only the first four (of seven) follow-up A1c measurements. Stepwise regressions were used initially if the number of predictor variables exceeded 10% of the sample size. 9 In all four regressions, only the baseline value of A1c was statistically significant. The baseline A1c coefficient (β 1 ) was positive and significant in all regressions, indicating that for every one unit increase in baseline A1c (with all else constant), there was a higher probability that A1c would be improved (lower) at follow-up. The results for each follow-up are as follows: ■ First follow-up: β 1 = 0.59; P < .001; odds ratio (OR), 1.81; 95% confidence interval (CI), 1.31−2.52; n = 136. ■ Second follow-up: β1 = 0.78; P = .001; OR, 2.19; 95% CI, 1.36−3.52; n = 81. Sample sizes limited regression analyses to the first four (of five) follow-up cost measurements. The results of the logistic regressions of the probability that total costs decreased by 10% from baseline were similar in that the baseline costs (β 1 ) were significant (P < .001) in the regressions for the first 3 follow-up years. However, the coefficients were of small magnitude, with β 1 values < 0.001 and ORs = 1.00. During the first follow-up year, patients with type 1 diabetes were less likely than those with type 2 diabetes to see a 10% decrease in costs (β 5 = −1.55; P = .03; OR, 0.21; 95% CI, 0.05−0.84; n = 137), but no similar relationship was seen in later follow-up years.
Patient-Reported Outcomes
Patients' responses to questions about their diabetes care before entering the program and at their latest post-PCS follow-up indicated substantial improvement in their adherence to four behaviors targeted by the ADA guidelines (A1c and foot exam in last 6 months, self-testing of blood glucose, and use of ACEIs). 7, 8 Among the 50 responders, the percentage reporting having had an A1c measurement in the last 6 months increased by 18%, and the percentage of patients reporting having had a foot exam increased by 43%. The number of patients taking an ACEI increased by 38%, and the number performing self-testing of blood sugar increased by 29% (Figure 3 ).
Discussion
One of the common problems with demonstration projects is that any effect that is demonstrated may be transient. This study is one of the few of its kind to examine long-term effects of PCS on A1c concentrations, lipids, and direct medical costs. We examined cohorts of patients over time, regardless of when they entered the study. By the end of 2001, about 67% of the eligible patients who knew they had diabetes had enrolled in the PCS program. We noted minor differences in the composition of the cohort over time, and relatively few patients were LTF because they specifically dropped out of the program. Among patients who were LTF, onehalf had become ineligible for later follow-ups because they joined the cohort during a later baseline year, left employment, or died. Had we continued this study over a longer time, we would expect the number of patients in the later follow-up periods to have been larger due to the continued participation of those who joined in the later years.
This analysis shows that improvement in A1c concentrations, the primary clinical variable, persisted over time. Of particular note is that at every follow-up, more than 50% of patients experienced improvement over baseline. Further, at all follow-ups we observed an increase in the number of patients with optimal A1c values (i.e., A1c < 7 %), with increases as high as 27.2% at the first three follow-ups (Table 4) . Since research has established that any improvement in A1c is beneficial, reduces the risks of complications, and prolongs life, all of the improvements noted above were considered clinically important. 3, 8, 10 The results of the multivariate logistic regressions suggest that the patients with higher baseline A1c values were the most likely to improve at each follow-up. Similar results are noted in our companion article 6 and reported elsewhere. 11 As in the original study, we cannot rule out regression to the mean as the reason we observed these improvements. However, this study demonstrated that the improvements persisted for as long as 5 years among patients who remained eligible for the later follow-up measurements. The finding that patients with more poorly controlled A1c maintained their improvement serves to strengthen the evidence for the effectiveness of the pharmacists' interventions.
The other clinical outcomes, LDL-C and HDL-C concentrations, while not the primary focus of this intervention, also improved but not substantially (Tables 5-8 ). In a recently published report of a study of another community pharmacy-based diabetes management program, Nau and Ponte 12 reported statistically significant improvement in total cholesterol and LDL-C following 6 months of pharmacist interventions. Because patients with diabetes are at increased risk for cardiovascular disease, future PCS programs should emphasize the importance of improving lipids as well as A1c.
Analyses of insurance and prescription claims indicated that mean total amount paid for all diagnoses decreased at each followup year. Most of the decrease in total costs was accounted for by a shift from insurance claims for emergency department, inpatient, and physician office visits to prescription claims. Mean costs for insurance claims decreased by $2,704 PPPY in the first follow-up year and by $6,502 PPPY in the fifth follow-up year (Table 10) . During the same periods, mean prescription costs increased significantly, by $656 to $2,188 PPPY, with diabetes-related prescriptions accounting for more than half of the increase. Logistic regression suggested that in the first year of the program patients with type 1 diabetes were less likely than those with type 2 diabetes to see a 10% decrease in total medical costs. The payers realized decreases in total direct medical costs that ranged from $1,622 to $3,356 PPPY.
Although it was not possible to correlate the patient-reported improvements in self-care with specific interventions or outcomes, the percentage of patients reporting improvement increased for all four target behaviors. These and other aspects of patient-reported care, although not the primary focus of this study, deserve additional study, especially with respect to comparisons with other care models.
In general, the findings of this study support what was anecdotally stated by patients themselves. That is, in addition to the support of community pharmacists, the use of financial incentives (waived prescription co-payments and 100% coverage of diabetes education) and support from employers and the medical community were positive factors in improving clinical and economic outcomes among patients with diabetes.
Collaboration between providers and employers was an important element in the success of this community-based project. After we informed the physicians that their patients were voluntarily participating in an employer-sponsored wellness program, we asked them to share their treatment goals with the patient's pharmacist. This sharing of information enabled the pharmacists to reinforce the physicians' goals during PCS visits. Additionally, the pharmacists provided brief written summaries of their PCS encounters, observations, and recommendations to the physicians.
Other studies have demonstrated that appropriate patient training and monitoring result in improved A1c concentrations and reduced costs, and that a sustained reduction in A1c among adult patients with diabetes is associated with cost savings within 1 to 2 years of improvement. 2, 13 Ours is the first long-term study to demonstrate these effects following the interventions of community pharmacists.
As a result of the clinical improvements and financial savings associated with this program, both employers have made it a permanent part of their health plan benefit. This indicates that from the employers' perspective, the savings more than offset the costs of the benefit.
Limitations
This longitudinal analysis of patients with diabetes is subject to the limitations that are typical of nonrandomized, real-world studies with no control group. These limitations are discussed in depth in a companion article in this issue of JAPhA. 5 Limitations specific to this study hinge on missing and/or unreported clinical data, resulting in diminished cohort sizes over time, and in limitations in the level of detail of claims data available for use in economic assessments. Neither providers nor patients followed a specific protocol or documentation format, which limited our ability to describe the specific PCS interventions or relate them to patient outcomes. Irons et al. 14 reported similar problems resulting from incomplete documentation of services by practitioners. As discussed in detail in the Economic Outcomes section, costs for PCS reimbursement and prescription co-payment waivers could not be accurately estimated. Additionally, for patients who were employed or left employment at midyear, cost data were annualized if at least 6 months of claims data were available for the year. This technique was used for nine patients (three patients in their pre-PCS year, two patients in their final year, and two in their pre-PCS and final years), but we did not evaluate its validity. In our earlier studies we computed actual costs per patient per month using claims data for only the months of actual interventions. 5, 6 Due to claims structure limitations, making such an adjustment was not possible in the study described here.
Conclusion
Patients with diabetes receiving PCS in community pharmacies in this study maintained clinically meaningful improvements in their A1c concentrations over time, and third party payers experienced an overall decline in mean total direct medical costs during each year of follow-up. Patients at higher risk because of elevated A1c concentrations were the most likely to experience improvement in A1c following PCS. There was an increase in the number of patients reporting adherence to ADA-targeted behaviors
